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Ac : acetyl
Bz : benzoyl
calcd. : calculated
CD : circular dichroism
DBU : 1,8-diazabicyclo[5.4.0]undec-7-ene
????? ??diisobutylaluminium hydride
DMAP : 4-(dimethylamino)pyridine
DMF : N,N-dimethylformamide 
DMI : 1,3-dimethyl-2-imidazolidinone
DMP : Dess-Martin periodinane
EIMS : electron impact mass spectroscopy
Et : ethyl
HPLC : high performance liquid chromatography
HR : high resolution
LHMDS : lithium bis(trimethylsilyl)amide 
Me : methyl
MS : mass spectrometry
NMR : nuclear magnetic resonance
Ph : phenyl
PTSA : p-toluenesulfonic acid
rt : room temperature 
TBAF : tetrabutylammonium fluoride
TBDPS : tert-butyldiphenylsilyl
TES : triethylsilyl
Tf : trifluoromethanesulfonyl
THF : tetrahydrofuran
TLC : thin layer chromatography 
UV : ultraviolet
WL : wave length
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????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????? Metarhizium anisopliae ?? 5 ?
?????? 1 ??????????????????? destruxin A (1) ???????
?????????? (Figure 1).1 Destruxin ?????????Aspergillus ochraceus ?? 
aspochracin (2),2 ???? Beauveria bassiana ?? beauvericin (3)3 ? bassianolide (4)4 ????
????????????? (Figure 1)?
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Destruxin A (1)
(from Metarhizium anisopliae) (from Aspergillus ochraceus)
Aspochracin (2)
Beauvericin (3) Bassianolide (4)
(from Beauveria bassiana)
Figure 1.??????????????????
????????????????????????????????????????
?????????????????????????????? Paecilomyces cicadae 
???????????????? myriocin (5)5 ? Cordyceps militaris ?????????
????? cordycepin (6)6 ???????? (Figure 2)?
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????? Beauveria ?? Hirsutella ??
Metarhizium ??????????????????????????????
?Metarhizium ?????????????????????M. album ? M. anisopliae, M. 
anisopliae majus ?? 8 ??????????????? M. anisopliae ?????????
????????????????????????????????????????
??????????????????7 ??????????????????????
????????????????????????? M. flavoviride ????????
????????????? S2 ??? ???????????????????? 
metarhizin A~H (7~14) ???????? Mf-3 (15) ????? (Figure 3).???????Mf-3 (15) ?
?? Penicillifer superimpositus ??????????????????????????
???????????? BR-050 ???????????.??
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?from Paecilomyces cicadae)
Myriocin (5) Cordycepin (6)
?from Cordyceps militaris)
Figure 2.?Myriocin (5) ? codycepin (6) ???
? Metarhizin A (7) ??? metarhizin B (8) ??????????????????????
????????????????????????????? 3 ??????????
??????????????????12
??????metarhizin A~H (7~14) ???????????????????? metarhizin 
A (7) ??????????????? metarhizin B (8) ????????????
?Metarhizin A (7) ??????viridoxin A (16)13 ?????????? 3S, 4S, 5R, 9R, 10R, 
2"R, 3"S ???????????? (Figure 4)?Viridoxin A (16) ????????? 
(Leptinotarsa decemlineata) ?????????????? M. flavoviride ????????
?????????????
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Figure 3.???????? Metarhizium flavoviride ??????????
?Metarhizin C,?D ??? metarhizin E, F????? 2' ?? ??
????????????????
Metarhizin A (7) :
Metarhizin B (8) :
Mf-3 (15) :
Metarhizin C, D   
Metarhizin E, F    
Metarhizin G  
Metarhizin H  
(9, 10)
(11, 12)
(13)
(14)
R =
R =
R = R = R =
R = R =
?Metarhizin B (8) ? 3, 4, 5, 9, 10 ????????????metarhizin A  (7) ? NMR ??? 
CD ?????? metarhizin B (8) ?????????????????????????
????????????2" ????????2 ?????????? (R)-2-hydroxy-3-
methylbutanoic acid ? Mf-3 (15) ?????? metarhizin B (8) ?????????????
???????? metarhizin B (8) ? NMR ?????????????????????
??????????? 2"S ???????????? (Figure 5)?
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Figure 4.?Viridoxin A (16) ???
Figure 5.?Mf-3 (15) ???????????? metarhizin B (8) ????
?
Metarhizin B (8)Mf-3 (15)
(R)-2-Hydroxy-3-
methylbutanoic acid 
(S)
2''
????metarhizin C~H (9~14) ?????????????????????????
?????????????????????metarhizin C, D (9~10)????NOESY ???
??????? 3, 4, 5, 9, 10 ????????????????????
??????????? 3 ???????????????????????????? 
metarhizin A (7) ??? metarhizin B (8) ???????????????????????
?????????? metarhizin C~F (9~12) (Figure 6) ????????? 2' ?????
??????????????? NMR ??????????????????????
???????????????
??????CD ???????????????????????????????
???????????????????????????????? Metarhizin E (11) 
??? metarhizin F (12) ? CD ???????????11 ?????? 275 nm ????? 
Cotton ???310 nm ????? Cotton ?????????????12 ????????
???????? (Figure 7)?Metarhizin E (11) ??? metarhizin F (12)  ? 2' ??????
??????????????????????????????? α, β- ??????
?????????????????????????? Cotton ??? 2' ??????
??????????????????
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Figure 6.?Metarhizin C~F (9~12)????
Metarhizin E, F (11, 12)Metarhizin C, D (19, 10)
????????? metarhizin C~F (9~12) ? 2' ???????????????????
??????????? CD ???????????????????????????
??????????? metarhizin C~F (9~12) ???????????????????
?????? (R)-17 ??? (S)-17 ??????? (Figure 8)????CD?????????
????????????????????α, β-? ???????????? metarhizin E 
(11) ????metarhizin F (12) ? 2' ?????????????????????????
???
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Figure 7.    Metarhizin E (11) ????metarhizin F (12) ?CD ?????
0
+10
400300200
metarhizin E (11)
?ε
Wavelength [nm]
metarhizin F (12)
-10
Figure 8.??????? (R), (S)-17 
(R)-17 (S)-17
2 2
??????? 17 ???????? 2 ????????????????????? 3-
?????????????????????????????????????????
???? 2 ???????????????????????? 17 ?????????
????????????????????????????????????????
????????????? 18 ??????????????????????????
????????? (Figure 9)?
???????????????????
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Figure 9.??????? ?R)-18 ??? (S)-18
(R)-18 (S)-18
2 2
??
????Metarhizin E ??? F ??????????????????????????
????
?????????? 17 ?????????
?Metarhizin E (11) ??? metarhizin F (12) ????????? 1H ??? 13C NMR ???
?????????????????????????????????NMR ????
?????????????????????????????2' ??????????
?????????????????? (Figure 10).10 ?????????? 2' ?????
??????????????? NMR ??????????????????????
????????????????????????????????????????
??????????????????????????????????
???????????????????? metarhizin E (11) ??? metarhizin F (12) ? 
CD ???????????metarhizin E (11) ?????? 275 nm ????? Cotton ?
??310 nm ????? Cotton ?????????????metarhizin F (12) ??????
???????? (Figure 7)?????? 2' ????????????????????
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Metarhizin E, F (11, 12)
Figure 10.?Metarhizin E, F (11, 12)????
2'
??????????????2? ????????????????????????
?????? CD ????????????? metarhizin E (11) ??? metarhizin F (12) ?
?????????????????????????????? metarhizin E, F (11, 12) 
????????????????????????? (R)-17, (S)-17 ???????
(Figure 11).
??????? (R)-17, (S)-17 ????????????????????????? 2 ?
???????????Aoki ???pseurotin A (23) ???????????metarhizin E, 
F  (11, 12)?????????????????????????1,4-????? 19 ? 
Dess-Martin periodinane ????????????????????????? γ ????
????????????γ-????? 21 ??????????pyridine ??? thionyl 
chloride ????????????????????????? 22 ??????????
?? (Figure 12).16
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(R)-17 (S)-17
Figure 11.??????? (R)-17, (S)-17
2 2
??????????????(S)-17?????????????30??????1,4??????
????????????????????????????????????????
???????????????????????????????? (Figure 13)??
??????????????2 ????????????????? 2 ?? S ??
?????30???????????????
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Figure 12.?Aoki ???? pseurotin A (23) ????16
D-Glucose DMPCH2Cl2
SOCl2
pyridine
Pseurotin A (23)
19
22
21
Figure 13.?(S)-17 ?????? (1)
20
??
(S)-17 30
2 2????2 2
2
?????????30???2????????????Wood ???K252a (29) ?????
??????30 ?????????????????????????15???????
??? ??????????????????24????????(S)-3-buten-2-ol ???????
?????-??????????????????25?????????????????
α-???????27 ????????????????????? [1,2] ????????
β-?????? 28 ????? (Figure 14)?????????(S)-3-buten-2-o????????
??????? 28 ? 2 ??????????????? 3 ????????????
??????
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Rh2(OAc)4,
PhH, Δ, 20 min
(S)-3-buten-2-ol
BF3?Et2O
Benzene, 25 ºC??2 h
(74% yield)
(66% yield)
[3,3]
[1,2]
24 25 26
2827
K252a?(29)
Figure 14.?Wood ??? K252a (29) ??????
?
?
??????????????????? (S)-17 ??????????????????
????30 ?????????????????????? (S)-17 ??????????30 
???? 31 ?????????????????????????????????
????? 31 ???????????? 32 ? (S)-2-methylenecyclohexanol ???????
??2 ?????????????????????? 31 ????????????
????? 32 ??3-????????????????????????? (Figure 15).
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Figure 15. ??? (S)-17 ?????? (2)
??
??
??
???????
(S)-17 30 31
32
(S)-2-methylenecyclohexanol
??
3-?????????
????
2
2
2
????????????????17? ????
????????????????????????????? rac-17 ??????
??
????????2-??????????????(33)?????????Helen ?????
??????? p-toluenesulfonic acid ? 1,3-dimethylimidazolidin-2-one ?????????
????????????????18??????????1,2-epoxy-1-methylcyclohexane?
??????????2-????????????? (33) ????????(Scheme 1)?
????????????? 3-??????????? ?? ??????????????
????????????? 32 ??????????????? 32 ?? 2-???????
??????? (33) ????? (?) ????????????????????????
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Scheme 2.???? 31 ?????
4-AcNHC6H4SO2N3,
            DBU
CH3CN, rt, 92%
1) 33, Rh2(OAc)4, 110 ºC
2) BF3?Et2O, Benzene, rt
3-????????? 32
31 30 rac-17
PTSA, DMI
CH2Cl2, rt, 46%
Scheme 1.? 2-???????????????33) ???
331,2-epoxy-1-methylcyclohexane 
??????????????????????????????????? 31 ???
????????????????????????????????????????
???????????????????(Scheme 2)?
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????????????????? rac-18 ???
????????????????????????????????????????
????????????????????????????????????????
??????metarhizin E (11), F (12) ????????????????????????
?????????????? 18 (Figure 15) ????????
?????? 32 ????? (?) ????????? 3-buten-2-ol ??????????
????????????????????????????????????????
??? 34 ??????????????????? 34 ??????? TES ?????
??????????????????????36 ????????????????
?????????????????????????????? 36 ???????
??????????????????????????????????? 37 ???
????????17???? 37 ? Dess-Martin periodinane ??????????????
????γ???????????????????????????????????
??????rac?18 ???????????(Scheme 3)?
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Figure 15.??????? , ?R)-18 ??? (S)-18
(R)-18 (S)-18
2 2
16
1) 3-buten-2-ol,
     Rh2(OAc)4, 110 ºC
2) BF3?Et2O, Benzene, 
            rt, 40%
TESOTf
pyridine, 50 ºC, 60%
1) c-(Hex)2BOTf, Et3N, 0 ºC,
2) acetaldehyde, CH2Cl2, rt
            10% (2 steps)
Pd(OH)2/C
EtOH, rt, 70%
CH2Cl2, rt
     30%
DMP
32 34
3635
37 38 rac-18
Scheme 3.??????? rac-18 ???
2
2
?????????????
??????????????????? Metarhizium flavoviride ???????????
????????????????? metarhizin E (11) ??? F (12) ? 2' ???????
?????????????????????????????????? CD ????
????????????????????????????????????????
?????????????????????????????? (R)- ??? (S)-17 ?
???????????????????????????? 17 ??????????
????????????????????????????????????????
???????? rac-18 ????????????.
????(S)- ??? (R)-3-buten-2-ol ???????????????? (S)-18 ? (R)-18 ?
??????? ? CD ?????metarhizin E (11) ??? F (12) ? CD ????????
???????????????????
????(S)-(+)-3-buten-2-ol ??????????Hirama ????????????19??
?????????????????????????L-(-)-?????????? 
TBDPS ?????????????? DIBAL ???????????????????
???????????? Wittig ????????? 40 ??????, ??? 40 ???
????????????????????????(S)-(+)-3-buten-2-ol ???????
??(Scheme 4)????????? L-(-)-???????????????? D-(+)-???
????????????????? (R)-18 ??????????????????
17
 18
39 40
4241
TBDPSCl, Im
DMF, rt, 80%
1) DIBAL, CH2Cl2??-80 ºC?
TBAF
2) Ph3PCH3Br, LHMDS
    THF, -20 ºC?(5% 2steps)
?PhCO)2O, Et3N, 
DMAP, CH2Cl2THF
LiOH
THF
L-(-)-??????
(S)-(+)-3-buten-2-ol
Scheme 4. (S)-3-buten-2-ol??????
(S)-18
2
??
????????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????? Metarhizium flavoviride ??????????????????
??? metarhizin A~H (7~14) ???????? Mf-3 (15) ?????????????
???????????????????????????????????????
??????????????? metarhizin C~H (9~14) ???????????????
?????????????
???????????????? metarhizin E (11), F (12) ? 2' ???????????
?????????Metarhizin E (11), F (12) ? CD ??????????????????
??????????????????????????? CD ???????????
???????????????????????????????????? (R)-17, 
(S)-17, (R)-18, (S)-18 ???????????????????????? rac-18 ????
???????????????(R)-18, (S)-18 ????????????CD ??????
???metarhizin E (11), F (12) ? 2' ???????????????????
????????????????????????????????????????
???????????????????????????????????
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????
????????????? JEOL JMS-DX 303 ???????JMS-700 ???????
?? JMS-T 100 GC ????????????NMR ????????? JEOL GX-500 ?
?????????? JEOL AL-400 ?????????????????????? 
TMS ???????????? ppm ????????????? : s???? : d???
? : t???? : q????????? : dd????????? : td???? : m?????
??? : br. ?????????????????????? Silica gel 60 (70-230 mesh 
ASTM, Merck) ????????????????????????? 1 g ???? 2 mL 
???? 1 fraction ?????????????????HPLC ? LC-908W (Japan 
Analytical Industry Co., Ltd.) ????GPC ????????? JAIGEL-GS310 (φ 21.5 mm x 
500 mm) (Japan Analytical Industry Co., Ltd.) ?????TLC ? TLC aluminium sheets Silica gel 
60F254 (0.25 mm, Merck) ??????? UV (254, 365 nm) ???????????????
???????????????????????????????????????
??????????????????????????????
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  21
??????
Methyl 2-diazo-3-oxopentanoate (32) ???
?Methy 3-oxovalerate (200.0 mg, 1.5 mmol) ? CH3CN (5.0 mL) ?????4-acetamido-
benzenesulfonamide (432.4 mg, 1.8 mmol), DBU (268.l µL, 1.8 mmol) ????????? 2
??????????? 1M NaOH ??? EtOAc ? 3 ?????????????
???????????????????????????????????????
??? 32 ????32: colorless oil. 1H NMR (400 MHz, CDCl3) δ 1.13 (3H, t, J = 7.6 Hz),
2.86 (2H, q, J = 7.6 Hz), 3.84 (3H, s); 13C NMR (100 MHz, CDCl3) δ 8.2, 33.7, 52.0, 161.1,
193.3; EIMS: m/z 156 [M]+, 125, 113, 84, 69, 57 (base); HREIMS: m/z 156.0530 [M]+ (156.0535
calcd. for C6H8N2O3)?
2-Methylenecyclohexanol (33) ???
?1,2-Epoxy-1-methylcyclohexane (150 mg, 1.33 mmol) ? CH2Cl2 (5.0 mL) ????? ? ?
1,3-dimethylimidazolidin-2-one (288.4 µL, 2.66 mmol), p-toluenesulfonic acid (114.5 mg, 0.67
mmol) ??? 2 ??????????????? EtOAc ? 3 ??????????
???????????????????????????????????????
???????????????????????n-hexane-EtOAc (9:1) ?????? 33
(68.4 mg, 46%) ????33: colorless oil. 1H NMR (400 MHz, CDCl3) δ 1.40~1.49 (3H, m),
1.61~1.65 (1H, m), 1.77~1.81 (2H, m), 1.95~2.00 (2H, m), 2.41 (1H, br), 4.11 (1H, t, J = 7.2 Hz),
4.75 (1H, s), 4.89 (1H, s); 13C NMR (100 MHz, CDCl3) δ 23.7, 27.6, 33.5, 36.6, 72.5, 105.0,
22
151.6; EIMS: m/z 112 [M]+, 97, 83, 41 (base); HREIMS: m/z 112.0982 [M]+ (112.0888 calcd.
for C7H12O)?
Methyl (E)-2-hydroxy-2-propanoylhex-4-enoate (34) ???
???? 32 (192.8 mg,1.24 mmol) ? benzene (8.0 mL) ????, 3-buten-2-ol (118.7 µL,
1.36 mmol), rhodium (II) acetate (4.4 mg, 0.01 mmol) ?????????? 110 ºC???
????????????20???????????????????? boron trifluoride
diethyl ether complex (194.7 µL, 1.55 mmol) ??????? 2 ???????????
????????????????????????????n-hexane-EtOAc (9:1) ?
??????????????????? HPLC (column: JAIGEL-GS310, elutant: EtOAc,
wave length: 250 nm, flow rate: 5 mL/min) ??????????34 (108.9 mg, 44%) ??
??34: colorless oil. 1H NMR (400 MHz, CDCl3) δ 1.10 (3H, t, J = 7.2 Hz), 1.60 (3H, d, J = 6.4
Hz), 2.55~2.66 (2H, m), 2.67~2.74 (2H, m), 3.78 (3H, s), 4.13 (1H, s), 5.30 (1H, m), 5.59 (1H,
m); 13C NMR (100 MHz, CDCl3) δ 7.5, 18.0, 30.4, 38.8, 53.2, 83.3, 123.1, 130.6, 171.2, 207.2;
EIMS: m/z 200 [M]+, 144 (base), 102; HREIMS: m/z 200.1067 [M]+ (200.1205 calcd. for
C10H16O4)?
(E)-Methyl 2-propanoyl-2-(triethylsilyloxy)hex-4-enoate (35)
???? 34 (120.5 mg, 0.60 mmol) ? pyridine (4.0 mL) ?????trimethylsilyltrifluoro-
methanesulfonate (474.2 µL, 4.10 mmol) ????50 ºC? 5 ????????????
??? EtOAc ? 3 ?????????????????????????????
23
???????????????????????????????????????
????n-hexane-EtOAc (99:1) ?????? 35 (144.2 mg, 76%) ????35 colorless oil.
1H NMR (400 MHz, CDCl3) δ 0.65 (6H, t, J = 8.0 Hz), 0.96 (9H, q, J = 8.0 Hz ), 1.02 (3H, t, J =
7.6 Hz), 1.62 (3H, d, J = 6.8 Hz), 2.58 (1H, m), 2.61 (2H, q, J = 7.2 Hz) 2.72 (1H, dd, J = 14.4,
7.6 Hz), 3.72 (3H,s), 5.31 (1H, m), 5.47 (1H, m); 13C NMR (100 MHz, CDCl3) δ 1.7 (3C), 6.8
(3C), 7.4, 18.0, 31.2, 40.2, 52.5, 86.8, 124.2, 129.8, 171.0, 203.7;  EIMS: m/z 314 [M]+, 283, 258
(base), 115; HREIMS: m/z 314.1899 [M]+ (314.1913 calcd. for C16H30O4Si)?
Methyl 2-propanoyl-2-(triethylsilyloxy)hexanoate (36) ???
?35 (100.0 mg, 0.32 mmol) ? EtOH (2.0 mL) ?????palladium hydroxide on carbon (7.6
mg, 0.01mmol) ????????????? 5 ?????????????????
??????????????????????????????n-hexane-EtOAc (100?
1) ?????? 36 (70.9 mg, 70%) ????36: colorless oil. 1H NMR (400 MHz , CDCl3) δ
0.65 (6H, t, J = 8.0 Hz), 0.90 (9H, q, J = 8.0 Hz), 0.96 (3H, t, J = 7.6 Hz), 1.18 (3H, t, J = 7.2
Hz), 1.25 (2H, m), 1.33 (1H, s), 1.80 (1H, m), 2.07 (1H, m), 2.30 (1H, m), 2.65 (2H, ?, J = 7.2
Hz), 3.76 (3H, ?); 13C NMR (100 MHz, CDCl3) δ 1.7 (3C), 6.8 (3C), 7.4, 13.8, 21.7, 22.5, 30.6,
37.6, 52.6, 83.3, 171.2, 207.2; EIMS: m/z 316 [M]+, 285, 258 (base), 115; HREIMS: m/z
316.2117 [M]+ (316.2070 calcd. for C16H32O4Si)?
Methyl 2-butyl-2,5-dihydroxy-4-methyl-3-oxohexanoate (37) ???
?-78 ºC? dicyclohexylboron triflate (37.6 mg, 0.11 mmol) ? CH2Cl2 (1.0 mL) ????,
24
trimethylamine (10.0 µL, 0.14 mmol)???? 36 (18.2 mg, 0.06 mmol) ????????
?? 0 ºC? 2 ????????????-78 ºC? acetaldehyde (16.0µL, 0.29 mmol) ?
??, 0 ºC? 15 ???????, 0 ºC????? MeOH (1.0 mL), pH 7 buffer (1.0 mL),
H2O2 (30 %) ??? (1.0 mL)?????????? (10 %) ??? (1.0 mL) ????
???????????? EtOAc ? 3 ????????????????????
???????????????????????????????????????
???????????n-hexane-EtOAc (39:1~19:1) ?????? 37 (2.1 mg, 20%) ?
???37: colorless oil. 1H NMR (400 MHz, CDCl3) δ 0.90 (3H, t, J = 7.0 Hz), 1.00 (3H, ?, J =
6.8 Hz), 1.14 (3H, d, J = 6.0 Hz), 1.20~1.36 (4H, m), 1.67~1.74 (1H, m), 2,00 (1H, br), 2.10 (1H,
m), 3.26 (1H, m), 3.59 (1H,m), 3.77 (3H, s), 4.78 (1H, s); EIMS: m/z 245 [M+H]+, 146 (base),
103; HREIMS: m/z 245.1332 [M+H]+ (245.1467 calcd. for C12H23O5)?
Methyl 2-butyl -4,5-dimethyl-3-oxo-2,3-dihydrofuran-2-carboxylate (rac-18) ???
???? 37 (2.1 mg, 0.01 mmol) ? CH2Cl2 (1.0 mL) ?????0 ºC ? Dess-Martin
periodinane (15 wt.% CH2Cl2 ??) (40 µl) ??????? 2 ?????????????
?????????????????NaOH ????? EtOAc ? 3 ?????????
???????????????????????????????????????
????????????????????????n-hexane-EtOAc (9:1) ?????
? rac-18 (0.6 mg, 31%) ????rac-18: colorless oil. 1H NMR (400 MHz, CDCl3) δ 0.88 (3H,
t, J = 7.2 Hz), 1.21~1.34 (4H, m), 1.70 (3H, s), 1.94 (1H, m), 2.19 (1H, m), 2.27 (3H, s) , 3.76
(3H, s); EIMS: m/z 226 [M]+, 170 (base), 138, 125; HREIMS: m/z 226.1205 [M]+ (226.1190
calcd. for C12H18O4)
25
(S)-Ethyl 2-(tert-butyldiphenylsilyloxy)propanoate (39) ???
?L-(-)-????? (5.0 g, 42.32 mmol) ? DMF (10.0 mL) ?????butylchlorodiphenyl-
silane (11.3 mL, 41.6 mmol), imidazole (5.8 g, 84.64 mmol) ?????? 5 ???????
????? 1M HCl ????????????? EtOAc ? 3 ???????????
????????????????????????????????????????
?????????????????????n-hexane-EtOAc (19:1) ?????? 39
(12.1 g, 80%) ????39: colorless oil. 1H NMR (400 MHz, CDCl3) δ 1.10 (9H, s), 1.15 (3H, t,
J = 7.2 Hz ), 1.37 (3H,d, J = 6.8 Hz), 4.27 (2H, q, J = 6.8 Hz), 7.35~7.44 (6H, m), 7.66~7.70
(4H, m); 13C NMR (100 MHz, CDCl3) δ 14.3, 19.2, 21.3, 26.8 (3C), 60.5, 69.0, 127.5
(2C), 127.6  (2C), 129.7 (2C), 130.6 (2C), 131.7 (2C), 135.8 (2C), 170.0;  EIMS: m/z 299 [M-t-
butyl]+; HREIMS: m/z 299.0114 [M-t-butyl]+ (299.1090 calcd. for C17H19O3Si)?
(S)-(3-Buten-2-yloxy)-(tert-butyl)-diphenylsilane (40) ???
?-78ºC???? 39 (1.78 g, 5.0 mmol) ? CH2Cl2 (10.0 mL) ????,diisobutylaluminium
hydride (5.0 mL, 5.0 mmol)?????2 ???????????? MeOH (10.0 mL) ?
???30 ??????????? (+) ???????????????? (20.0 mL) ?
???1 ??????????????? EtOAc ? 3 ?????????????
????????????????????????????????????????
-20 ºC? methyltriphenylphosphonium (1.83 g, 7.13 mmol) ? THF (15.0 mL) ????,
lithium hexamethyldisilazide (7.1 mL, 7.13 mmol) ????30 ????????????
??????2 ??????????????????????????? EtOAc ? 3
26
???????????????????????????????????????
???????????????????????????????n-hexane-EtOAc
(49:1) ?????? 40 (69.7 mg, 5%) ????40: colorless oil. 1H NMR (400 MHz CDCl3)
δ 1.22 (3H, d, J = 7.2 Hz), 3.73 (1H, m), 4.94 (1H, dt, J = 10.6, 1.8 Hz), 5.09 (1H, dt, J = 17.2,
1.8 Hz), 5.87 (1H, ddd, J = 17.2, 10.6, 6.0 Hz), 7.34~7.44 (6H, m), 7.68~7.75 (4H, J = 7.8 Hz);
13C NMR (100 MHz, CDCl3) δ 19.3, 24.3, 27.0 (3C), 69.3, 115.8, 127.9 (2C), 128.0 (2C),130.1 
(2C), 130.8, (2C), 131.2 (2C), 135.9 (2C), 136.1;  EIMS: m/z 253 [M-t-butyl]+; HREIMS: m/z
253.1078 [M-t-butyl]+ (253.1049 calcd. for C16H17O3Si)?
??
????????????????????????????????????????
????????????????????
??????????????????????????????????????????
????????????????????????
????????????????????????????????????????
?????????????? ?
????????????????????????????????????????
???????????? ?
??????????????????????????????????????
????????????????
????? ????????????????????????????????????
?????????????????????
????????????????????????????????????????
???????????????????????????? ?????????????????????
??????????????????????????????????????????????????
????????????????????????????????????????????
???????
???????????????????????????????????????
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